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Parkinson's Disease 
ABSTRACT
Parkinson's disease is a dangerous disease that attacks the nervous system and affects it negatively over time. Early 
diagnosis of this disease is necessary for identifying the most appropriate treatment for preventing the disease from worsening. It can 
be diagnosed by examining the symptoms of the patient. Recently, researchers have used voice disorders to diagnose 
Parkinson's disease by extracting attributes from audio recordings of affected people and using classification techniques to provide 
accurate diagnoses. In this paper, an enhanced fuzzy min-max neural network based on the OneR attribute evaluator (EFMM-
OneR) is proposed as a hybrid model for diagnosing Parkinson's disease. The hybrid model consists of two stages: In the first stage, 
feature selection is used to identify and remove irrelevant, redundant, or noisy features from the provided dataset. In the 
second stage, the enhanced fuzzy min-max (EFMM) neural network is used for the classification process. The results 
demonstrated the ability of the EFMM-OneR model to improve the classification accuracy as compared to other classifiers from 
the literature.  
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Parkinson's disease and its complications are the 14 leading
cause of death in the United States, according to the Centers for 
Disease Control and Prevention (CDC) [4]. The initial 
symptoms of the disease are often mild and may not be noticed 
by the patient. The symptoms typically begin on one side of the 
body and subsequently appear on both sides as the disease
progresses; typically, the symptoms are more severe on one 
side. The most common symptoms of Parkinson’s disease are 
fatigue, tremor, bradykinesia, and muscle fitness. No medical
treatment is available; however, the early diagnosis of 
Parkinson's disease that uses a multilayer feedforward neural 
network (MLFNN) with backpropagation was introduced by 
[12]. The output of MLFNN is classified into two categories,
namely, Parkinson’s disease and healthy, via the K-means 
clustering algorithm. The overall classification rate for the 
proposed model was 80%. A new diagnostic model for 
Parkinson’s disease was introduced by Can that reduces the 
misclassification rate [13]. The proposed model consists of 
majority voting and a parallel distribution neural network with 
